The Thacher School has a rich legacy of education and research in astronomy that dates back over a century to correspondence in 1906 between our founder, Sherman Thacher, and the Director of the Mt. Wilson Observatory, George Hale. Nobel prize winning physicist Robert Millikan served on the School's Board of Trustees and conducted cosmic ray measurements on our campus in 1928. From 1930 to 1941 students and faculty from the School took annual trips to Pasadena to see the 100-inch Hooker telescope at Mt. Wilson and tour the Huntington Library and Caltech. Edwin Hubble gave the commencement address on our campus in 1942 and aluminized the mirror of an 8-inch telescope at the request of one of our students 10 years later. The Summer Science Program (SSP), which brought together some of the nation's brightest math and science students to participate in an intensive, 6-week immersion in astronomy, operated on our campus for 40 years starting in 1959. A 24-inch astrograph built by Caltech was installed in an observatory building erected on our campus by UCLA in 1965 and was later used for preliminary testing of the UCSD Digicon spectrographs that were eventually installed on the Hubble Space Telescope. In 1999 the School ceased its affiliation with the SSP and the program relocated, leaving behind an empty observatory building. With the recent renovation of our observatory, including the installation of a fully automated 0.7 m telescope and a cooled, back-illuminated CCD camera, the School has recaptured its rich historical legacy and renewed its commitment to student education and research in astronomy.
Introduction
The Thacher School is a private, coeducational, residential, high school of 260 students nestled in the foothills of the Los Padres National Forest in Ojai, CA. It was originally established as a boys school in 1889 by Sherman Day Thacher who served as its Headmaster through the School's incorporation in 1924 until his retirement in 1931. The Thacher School began admitting girls in 1977 and is now the oldest coeducational boarding school in California.
George Ellery Hale and the Origins of Astronomy at The Thacher School
Astronomy became part of The Thacher School's educational culture almost from its inception. In late February and early March of 1906, Sherman Thacher wrote George Ellery Hale, Director of the Mount Wilson Solar Observatory in Pasadena, to obtain a reference for prospective student Seward C. Simons. In this initial correspondence, Thacher added:
"If you can ever spare the time for a visit to the Ojai, I need not say how much pleasure it would give us to have you stay with us. Perhaps you would give our boys a little astronomical inspiration, if you can come." (Thacher, 1906, 2/22) Thacher wrote Hale again in May of 1911 with an invitation to speak at the School's commencement:
"The subject of the lecture might be anything that would seem to you appropriate for such an occasion and for the audience, which would consist primarily of the boys of this school, from thirteen to nineteen years of age, the teachers, a few parents, and our neighbors in the valley. We are not capable of comprehending very deep or technical things, and such a talk should be distinctly 'popular,' I suppose, but I should like to have them have a chance to observe the greatness of real scientific work." (Thacher, 1911, 5/11) Hale was apparently away in Europe at the time and did not reply. Thacher tried once again to obtain Hale for the commencement address the next year (Thacher, 1912 , 2/23), but Hale declined, writing:
"I ought to add that, in any event, Commencement addresses are decidedly out of my line and hitherto I have always declined to give one. Perhaps, however, I can give the boys an illustrated talk some time next year on the work of the Observatory, if you care to have one." (Hale, 1912, 2/28) There is, however, no evidence in the calendar of the School's yearbook, the El Archivero, or in the Bridges ' School in San Francisco in 1912 (Thacher, 1912 Hale, 1912, 11/29) , and Hale's son William attended Thacher's School starting in September of 1914 (Hale, 1914, 9/29) . The month after William Hale arrived on Thacher's campus:
"A huge Sun dial is enswathed and finally set up after much squinting at the North Star. Now, by working out a certain formula to two or three decimal places, we can tell the exact time within a minute." (The Thacher School, 1915, p. 14) George Hale lectured at the School twice that academic year: on February 6th, 1915 on the topic of 'Astronomy,' and again on March 29th, 1915 on the topic, 'What is the Use of Science?' (Hale, 1915, 2/15; Thacher, 1915, 2/15; The Thacher School, 1915, p. 19; Hale, 1915, 3/15; Thacher, 1915, 3/17) .
First light for what would be the world's largest optical telescope for more than 30 years, the 100-inch Hooker telescope at Hale's Mt. Wilson Observatory, occurred on November 2nd, 1917 (Simmons, 1986) , and that next May Thacher invited Hale for the third time to speak at the School's commencement exercises-this time at Hale's own son William's graduation-but for the third time Thacher was unsuccessful. Hale was away in New York at the time with plans to observe a total solar eclipse in Wyoming during William's graduation and therefore declined to attend (Thacher, 1918, 5/28; Hale, 1918, 5/29) . If you can manage this in any way I most sincerely hope you will do so, as the case is not an ordinary one, and as I am very anxious to have Millikan thoroughly satisfied with California. He will be one of the most eminent citizens of the state, and we must keep him here permanently. Incidentally, I may say that he is a most inspiring speaker, who would give admirable talks on visits to The Thacher School. You will find in the last number of "Science" his address at the reception to Marie Curie at the National Museum in Washington. I can easily secure any testimonials you may wish regarding the scholarship and personal qualities of his son Glenn.
Robert Andrews Millikan's Connections to The Thacher School
Kindly wire me at my expense whether there is any chance for Glenn at the School, and also tell me the present cost of tuition, etc. We have just returned from three months in the east, nearly all of which time I devoted to securing Millikan and raising the funds necessary for his work here. Bill returned with us and begins work (for summer practice) in Reg (?) Johnson's office tomorrow.
We all join in kindest regards to all of you.
Cordially yours, George E. Hale" (Hale, 1921, 7/10) Glenn Millikan would matriculate at Thacher's School that September, and in October Thacher twice wrote Robert Millikan to invite him to visit his son at the School and to give a talk (Thacher, 1921, 10/6, 10/14) . Robert Millikan visited the School in February of 1922 (Millikan, 1922, 1/20) , bringing with him the Dutch physicist Hendrik Antoon Lorentz, who shared the Nobel Prize in Physics in 1902 with Pieter Zeeman for their work in magnetism and radiation phenomena, but there is no indication that either Millikan or Lorentz spoke to Thacher's students at that time.
In January of 1923, as Glenn Millikan prepared his application to Harvard University, Thacher twice wrote Robert Millikan to offer him a position on the School's first Board of Trustees as the School was to be incorporated the following year:
"I have a great favor to ask of you, and that is whether you will not serve as a member of our Board of Trustees when the school is incorporated.
We had hoped to have Dr. Hale join us on the Board, but he writes me that he cannot assume any more responsibilities. We naturally turn to you, feeling that you will give us what we are sure we should receive from him-very sympathetic cooperation and help and criticism and suggestion that would be always rousing us to better accomplishment." (Thacher, 1923a, 1/8)
Millikan agreed, writing:
"I am, however, as you know, very greatly interested in the kind of work which the school is doing and particularly in what seems to me the extraordinarily wholesome atmosphere which you have succeeded in throwing about the boys who come to you. . . I think you may count upon my acceptance for a year or so. . . " (Millikan, 1923 With warm regards and best wishes to you all for Christmas and the New Year from all of us, Yours ever, George E. Hale" (Hale, 1927, 12/13) Thacher replied with his grateful thanks for the books and an invitation for Hale to visit (Thacher, 1927b, 12/15) .
The following year, Millikan went on to publish his paper on 'The Origin of Cosmic Rays' on October 1st of 1928 (Millikan and Cameron, 1928) , and several days later on October 4th, he penned a letter to Thacher: (Christianson, 1995, p. 274-275) . Given the similarity in tone of Hubble's Riviera address and his commencement address at Thacher we are inclined to believe it was Millikan who suggested to Anson Thacher that Hubble would be an appropriate commencement speaker after the United States' entry into the war, but we have yet to find any documentation that definitively confirms this opinion.
Hubble said in his commencement address at the School that June:
"We will win this war-not easily-not cheaply, but we will win, and some of you will play your part in the winning. Your generation will go out, with clear eyes and stout hearts, towards the making of a good world, a home where all men may live in peace and honor." (Hubble, 1942) After (Christianson, 1995, p. 314) In 1951, almost 9 years after he delivered his commencement address at The Thacher School, Hubble provided a reference letter for prospective student Daniel Crotty (Hubble, 1951, 4 (Christianson, 1995, p. 329) When an 8-inch reflector in need of resurfacing was donated to the School, it was Crotty who thought to ask Hubble for his assistance in recoating the mirror, and we obtained, through Crotty, a copy of the letter in which Hubble wrote to him with instructions on how to maintain the aluminized mirror (Hubble, 1952) . A copy of the thank you letter to Hubble from Newton Chase, Thacher Headmaster at the time, can be found in the Huntington Library's digital archives (Chase, 1952) .
Death of Icons and Birth of the SSP
Both Hubble and Millikan died in the fall of 1953.
In the same way that massive stars implode at the end of their life cycles to yield the most luminous objects in the Universe (supernovae), it might be said that the deaths of Millikan and Hubble in 1953 , and the astronomical void left behind in their absence, prompted Thacher Headmaster Newton Chase to conceive in the late 1950's one of the true bright spots in Thacher's history of astronomy: the Summer Science Program (SSP).
The SSP document that contains the oldest available information in the chronology of the program is a summary, compiled in August of 2004 from the original documents, by Steve Cotler, whom John Briggs, archivist for the SSP, described as "an early alumnus of SSP and a key player in the reconstitution of the Program" (Briggs, pers. comm. 2017 ). Cotler's summary outlines the correspondence and communication related to the initial planning stages of the SSP (Cotler, 2004) , and the key points to be gleaned from his outline are:
1. The Summer Science Program was Thacher Headmaster Newton Chase's brainchild.
2. Chase was instrumental in rallying both institutional and financial support for the program.
3. Early in its conception the academic program quickly evolved from a chemistry and physics curriculum tied to the College Board's AP curricular content to a mathematics and physics program involving the tracking of man-made satellites and near-Earth asteroids.
4. That despite strong interest in the program from the National Science Foundation, funding, equipment, and administrative support for the inaugural summer session were obtained from private sources:
• Funding was provided by the Helms and Ralph B. Lloyd Foundations (Lloyd was Daniel Crotty's grandfather and a Caltech trustee (Christianson, 1995, p. 349 ), so Newton Chase was able to capitalize on the Daniel Crotty-Edwin Hubble connection in order to raise funds for his fledging program).
• Equipment and curricular materials were supplied by Hughes Aircraft Corporation (Howard Hughes was a student at Thacher from 1921 -1923 (The Thacher School, 1922 , 1923 ).
• Administrative support was provided by Caltech, Pomona College, and The Thacher School.
5. The inaugural program was completed under budget and was deemed successful by those involved.
Additional details on the SSP can be found elsewhere (Briggs, 2017) , but it could reasonably be argued that the educational program it provided to its participants was 50 years ahead of its time, more sophisticated in its content, and more successful in stimulating student interest in science than any comparable summer program since. The SSP inspired and educated students in astronomy, math, physics, and computer science on the Thacher campus for 40 years (until mounting financial losses absorbed by the School after NSF support for summer science programs was discontinued in 1981 prompted a change to a more financially viable summer program in 1999).
After the first several years of operation of the SSP, an observatory was erected on Thacher's campus in April of 1965 under the direction of UCLA's George Abell in order to house a 24-inch astrograph built by Caltech (see Figure 1 this paper, Aller, 1965, p. 14-18 Our students are learning the fundamentals of observational astronomy with our telescope and CCD camera as well as scientific programming, primarily in python. Interest in astronomy on our campus has blossomed over the last 4 years, as reflected in healthy student enrollments in our introductory astronomy classes, our Research Astronomy class, and our Data Science class (see Table 2 ). In addition, membership in our Astronomy Club is robust with 30 students actively participating currently. Several student projects have recently been completed or are ongoing (Swift, 2017) , including full characterization of the CCD camera, determination of the zero-point magnitude of the observatory, a search for Planet 9 , deep field imaging of galactic mergers and their tidal tails, and precise photometric measurements of Tabby's Star and several transiting exoplanets and eclipsing binary stars . In the most recent follow-up study of Tabby's Star, Thacher Observatory was featured as one of the worldwide collaboration of observatories that caught the first light curve dip seen since the Kepler Space Mission (Boyajian et al., 2018) .
We are proud of and humbled by The Thacher School's rich historical legacy in astronomy education and research, and we are immensely gratified that in renovating the observatory and establishing an active student research program at the school we have been able to reclaim and preserve this rich legacy for future generations of Thacher students.
Most of the information compiled for this history was obtained from a handful of sources:
• Thacher Library Archives (TLA)
• Caltech Library Archives (CLA)
• Huntington Library Archives (HLA) Most all of the historical correspondence has been digitally imaged as pdfs and may be obtained from the first author.
